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Using angle-resolved photoemission spectroscopy (ARPES), we studied the effect of the impurity
potential on the electronic structure of FeTe0.5Se0.5 superconductor by substituting 10% of Ni for
Fe which leads to an electron doping of the system. We could resolve three hole pockets near the
zone center and an electron pocket near the zone corner in the case of FeTe0.5Se0.5, whereas only
two hole pockets near the zone center and an electron pocket near the zone corner are resolved in
the case of Fe0.9Ni0.1Te0.5Se0.5, suggesting that the hole pocket having predominantly the xy orbital
character is very sensitive to the impurity scattering. Upon electron doping, the size of the hole
pockets decrease and the size of the electron pockets increase as compared to the host compound.
However, the observed changes in the size of the electron and hole pockets are not consistent with
the rigid-band model. Moreover, the effective mass of the hole pockets is reduced near the zone
center and of the electron pockets is increased near the zone corner in the doped Fe0.9Ni0.1Te0.5Se0.5
as compared to FeTe0.5Se0.5. We refer these observations to the changes of the spectral function
due to the effect of the impurity potential of the dopants.
PACS numbers: 74.70.Xa, 74.25.Jb, 79.60.-i, 71.20.-b
I. INTRODUCTION
Most of the parent iron pnictides at ambient condi-
tions,1–6 except LiFeAs (Tc ≈ 18 K)7 and FeSe (Tc ≈ 8
K),8 are antiferromagnetic metals and they show super-
conductivity upon chemical doping or substitution.9–12
Therefore, superconductivity in iron-based superconduc-
tors is very often induced by impurity substitution into
the parent compound followed by suppressing the long
range antiferromagnetic ordering.13,14 Hence, a good
knowledge on how the impurity dopants suppress the an-
tiferromagntic ordering and lead the system to supercon-
ductivity is very crucial to understand the mechanism
of high-Tc superconductivity in iron-based superconduc-
tors.
Theoretical works suggest that impurities act as
scattering centers which lead to a broadening of the
bands.15–18 These studies also point out that with the
3d transition element substitution for Fe, a part of the
additional electrons from the transition metal remain lo-
calized at the constituents. However, there are several
ARPES reports which demonstrate that the Co substi-
tution for Fe donates the charge carriers to the host sys-
tem according to a rigid band model.19–23 On the other
hand, with the substitution of Ni and Cu for Fe the addi-
tional doping concentration is reduced, while for Zn the
additional electrons are completely localized at the Zn
ions.17,24 In contradiction to the ARPES studies, a re-
port using x-ray absorption spectroscopy suggested that
the Co substitution for Fe atom is nothing but a kind of
isovalent substitution.25 Recent consensus is that upon
substitution of the 3d transition element for Fe (elec-
tron doping), the volume of the electron and hole Fermi
surfaces increase and decrease, respectively, qualitatively
consistent with the rigid-band model, but the effective
electron doping decreases in going from Co to Zn.17,24
Similarly, the localization of the doped holes is noticed
when Fe is replaced by Cr26 or Mn.27
Many ARPES studies, dealing with the effect of impu-
rities on the electronic structure, are available on weakly
correlated 122-type20–23,28 and 111-type29–31 iron pnic-
tides. Intriguingly, till date, no ARPES study has been
made on the more correlated charge doped 11-type iron
chalcogenides which motivated us for the present study,
though there are transport,32–35 thermal36 and magnetic
measurements37 reporting on this issue. These studies
suggest that the transition metal substitution for Fe in
FeTe1−xSex lead to a metal-insulator transition at high
concentrations.
In this paper we report on the electronic band struc-
ture, the Fermi surface topology and the spectral function
analysis of the Fe1−xNixTe0.5Se0.5 compounds (x=0 and
0.1) using ARPES, in order to understand the effect of
Ni substitution on the electronic structure and the elec-
tronic correlations of FeTe0.5Se0.5 superconductor. We
could resolve three hole pockets near the zone center and
an electron pocket near the zone corner in the case of
FeTe0.5Se0.5, consistent with the band structure of the
similar compounds,38–43 whereas only two hole pockets
are resolved near the center and an electron pocket is re-
solved near the corner of the Brillouin zone in the case
of Fe0.9Ni0.1Te0.5Se0.5, suggesting that the hole pocket
that has predominantly xy orbital character is very sen-
sitive to impurity scattering. We observe a decrease in
the size of the hole pockets and an increase in the size of
the electron pockets with Ni substitution, suggesting an
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2effective electron doping. However, the observed change
in the size of the electron and hole pockets is not consis-
tent with the rigid band model. We further noticed that
the mass renormalization is reduced near the zone center
and increased near the zone corner in Fe0.9Ni0.1Te0.5Se0.5
as compared to FeTe0.5Se0.5.
II. EXPERIMENTAL DETAILS
Single crystals of Fe1−xNixTe0.5Se0.5 (x = 0 and 0.1)
were grown at National Physical Laboratory in Delhi us-
ing self-flux. FeTe0.5Se0.5 shows superconducting transi-
tion at a Tc ≈ 14 K, while Fe0.9Ni0.1Te0.5Se0.5 shows
no superconductivity down to 2 K.44,45 ARPES mea-
surements were carried out at BESSY II (Helmholtz
Zentrum Berlin) synchrotron radiation facility at the
UE112-PGM2b beam-line using the ”13-ARPES”46,47
and the ”12-ARPES” end stations equipped with SCI-
ENTA R4000 analyzer and SCIENTA R8000 analyzer,
respectively.
The measurements on FeTe0.5Se0.5 superconductors
were measured at ”13-ARPES” end station. The total
energy resolution was set between 5 and 10 meV, depend-
ing on the applied photon energy. Samples were cleaved
in situ at a sample temperature lower than 20 K. The
measurements were carried out at a sample temperature
T ≈1 K. The measurements on Fe0.9Ni0.1Te0.5Se0.5 are
measured at ”12-ARPES” end station. The total energy
resolution was set between 15 to 20 meV, depending on
the applied photon energy. Samples were cleaved in situ
and measured at a sample temperature of T ≈50 K.
III. CALCULATIONS
To understand the experimental data we have per-
formed a theoretical analysis of the electronic band struc-
ture of FeTe. The band structure calculations are done
within the local density approximation (LDA) using
the PAW pseudopotentials and the plane waves48,49 as
implemented in the Vienna Abinitio Simulation Pack-
age (VASP).50–53 We used the experimental lattice con-
stants, while the internal coordinates are freely relaxed.
Monkhorst-Pack k-point mesh of 16×16×12 has been
used for the Brillouin zone sampling. The plane wave
cutoff energy was set at 400 eV.
IV. RESULTS
Figure 1 shows ARPES data from FeTe0.5Se0.5 super-
conductor. Fig. 1(a) depicts our measuring geometry
where we define the s- and p-plane polarized lights with
respect to the analyzer entrance slit. Fig. 1(b) is the
Fermi surface map measured using s-polarized light with
an excitation energy hν=81 eV. The data were recorded
at a sample temperature of 1 K. To avoid influence of the
SC gap, the FS map is extracted by integrating over an
energy window of 10 meV centred at EF , in which the
hole pockets at the zone center and the electron pockets
at the zone corner are seen. Figs. 1(c) and 1(d) show
energy distribution maps (EDMs) taken along the cut 1
as shown on the FS map measured using the s-polarized
light with photon energies 58 eV and 45 eV, respectively.
According to the equation, k⊥ =
√
2me
~2 [Ekincos
2θ + V0]
(the inner potential V0 = 15 ± 3 eV20), near the zone
corner 58 eV photon energy detects the bands at a
kz = 3.8 pi/c and the 45 eV photon energy detects the
bands at a kz = 3.4 pi/c. We assume that the used pho-
ton energies 58 eV and 45 eV are nearly close to the high
symmetry points M and A, respectively. Figs. 1(e) and
1(f) are the EDMs measured using the p- and s-polarized
lights with a photon energy of 58 eV, respectively along
the cut 2 as showed on the FS map. Figs. 1(g) and 1(h)
are the analogous data to 1(e) and 1(f), but measured
with a photon energy of 45 eV. Figs. 1(i)-(n) are the
second derivatives of 1(c)-(h), respectively. Using the
photon energy 58 eV one could detect the bands at a
kz = 4.06 pi/c (close to Γ) and with 45 eV one could de-
tect the bands at a kz = 3.6 pi/c (close to Z) near the
zone center. All the EDMs showed in Fig. 1 are recorded
along the Γ−M high symmetry line.
From Figs. 1(c) and 1(d) we could resolve an electron-
like band β, crossing the Fermi level at a momentum vec-
tor kF = 0.08 ± 0.02 A˚−1 near the M -point, while near
the A-point it crosses EF at a kF = 0.1±0.02A˚−1. Thus,
the band β shows no kz dispersion within error bars in
going from M to A. In Figs. 1(e)-(h) we could resolve
three holelike bands, α1, α2 and α3, at the high symme-
try points Γ and Z. A Fermi vector kF = 0.22±0.02 A˚−1
for α3 band is estimated by comparing the experimental
data with DFT calculations both at Γ and Z. With the
help of first principle calculations and polarization de-
pendent selection rules, we ascribe xy orbital character
to the outermost hole pocket α3, while xz/yz character
to the hole pockets α1, α2 and the electron pocket β.
Generally, the photoemission cross section is low for the
inplane orbitals (xy), hence the band α3 is scarcely re-
solved both at Γ and Z [see Figs. 1(e) and (g)]. The band
α2 disperses strongly towards EF but does not cross it,
forming a van Hove singularity near the Fermi level at the
Γ-point, consistent with the iron pnictide superconduc-
tors.54–58 On the other hand, near the Z-point it crosses
EF at kF = 0.11 ± 0.02 A˚−1 and thus the band α2 is
showing a finite kz dispersion. The band α1 is always
below the Fermi level at both Γ and Z, hence does not
contribute to the Fermi surface.
In order to match the DFT band structure with the ex-
perimental dispersions [see Figs. 1(o) and (p)] the bands,
α1, α2 and α3, are renormalized by a factor of 2, 2.6 and
4.6 and shifted by -78 meV, -48 meV and -3 meV, respec-
tively near the Γ-point. Similarly, near the Z-point, α1,
α2 and α3, are renormalized by a factor of 0.65, 2 and
4.6 and shifted by +170 meV, -117 meV and +8 meV,
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Figure 1. (Color online) ARPES data from FeTe0.5Se0.5. In (a) we schematically show our measuring geometry in which we
define s- and p-plane polarized lights with respect to the analyzer entrance slit. (b) is the Fermi surface map measured using
s-polarized light with a photon energy hν=81 eV. (c) and (d) show the energy distribution maps (EDMs) taken close to the
high symmetry points M and A (see text), respectively, measured using s-polarized light along cut 1 as showed on the FS
map. (e) and (f) show EDMs taken near Γ measured using p- and s-polarized lights, respectively, along cut 2 as shown on
the FS map. (g) and (h) are analogous data to (e) and (f), respectively, but taken near the Z-point. (i)-(n) are the second
derivatives of (c)-(h). The red colored contours in (b) are guides to the eye schematically representing the Fermi sheets and the
curves in (i)-(n) are guides to the eye schematically representing the band dispersions. In (o) and (p) we show the renormalized
DFT-LDA band structure (black curves) overlaid on the experimental (red curves) band dispersions. We have normalized the
EDMs by higher orders of the monochromator above the Fermi level.
respectively. The band β is renormalized by a factor of
2.5 and 0.65 and shifted by +65 meV and +327 meV
at M and A, respectively. Here negative energies repre-
sent band shifting towards higher binding energies and
positive energies represent band shifting towards lower
binding energies.
Figure 2 shows ARPES data from an electron doped
Fe0.9Ni0.1Te0.5Se0.5 compound. Fig. 2(a) depicts the
Fermi surface map measured using s-polarized light with
an excitation energy hν=81 eV, extracted by integrating
over an energy window of 10 meV centred at EF , in which
hole pockets at the zone center and electron pockets at
the zone corner are seen. The data were recorded at a
sample temperature of 50 K. Figs. 2(b) and 2(c) show
the EDMs taken along the cut 1 as shown on the FS map,
measured using the s-polarized light at M and A, respec-
tively. Figs. 2(d) and 2(e) show the EDMs taken along
the cut 2 as shown on the FS map measured using the p-
and s-polarized lights at Γ, respectively. Figs. 2(f) and
2(g) are the analogous data to 2(e) and 2(f), but mea-
sured at Z point. Figs. 2(h)-(m) are the second deriva-
tives of 2(b)-(g), respectively. All the EDMs shown in
Fig. 2 are recorded along the Γ−M high symmetry line.
From Figs. 2(b) and 2(c) we could resolve an electron-
like band β, crossing the Fermi level at a momentum vec-
tor kF = 0.23 ± 0.02 A˚−1 near the M -point, while near
the A-point it crosses EF at kF = 0.25±0.02A˚−1. Thus,
the band β shows no kz dispersion within error bars in
going from M to A. From Figs. 2(d)-(g) we could resolve
only two holelike bands, α1 and α2, at both the high sym-
metry points Γ and Z. We again ascribe xz/yz character
to the bands α1, α2 and β. Here, the bands α1 and α2 do
not cross the Fermi level near Γ, while only α2 crosses EF
with a negligible Fermi vector kF = 0.04± 0.01A˚−1 near
Z. Next we show ARPES measurements performed to re-
veal information on the kz dependent electronic structure
near the zone corner. For this, photon energy dependent
ARPES spectra were recorded along ky, with photon en-
ergies ranging from hν=45 to 81 eV in steps of 3 eV.
The data were recorded using the s-polarized light along
the Γ − M high symmetry line. Fig. 2(n) depicts the
Fermi surface map in the ky − kz plane measured from
Fe0.9Ni0.1Te0.5Se0.5, extracted by integrating over a win-
dow range of 15 meV centered at EF . Figure 2(o) shows
stack-plot of momentum distribution curves as a function
of photon energy, fitted with a pair of Lorentzian func-
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Figure 2. (Color online) ARPES spectra of Fe0.9Ni0.1Te0.5Se0.5. (a) is the Fermi surface map measured using s-polarized light
with a photon energy hν=81 eV. (b) and (c) show the energy distribution maps (EDMs) taken close to the high symmetry
points M and A (see the text), respectively, measured using s-polarized light along the cut 1 as shown on the FS map. (d) and
(e) are EDMs taken near Γ measured using p- and s-polarized lights, respectively along the cut 2 as shown on the FS map.
(f) and (g) are analogous data to (d) and (e), respectively, but taken near the Z-point. (h)-(m) are the second derivatives
of (b)-(g). (n) is the Fermi surface map in the ky − kz plane at the zone corner. The black circles are overlaid on the FS
map representing the peak positions of the β band. (o) shows a stack-plot of momentum distribution curves (MDCs) sampling
different kz (red curves), together with results of a fit using a pair of Lorentzian functions. The red colored contour in (a) is
guide to the eye schematically representing the Fermi sheet and the dashed curves in (h)-(m) are guides to the eye schematically
representing the band dispersions. We have normalized the EDMs by higher orders monochromator above the Fermi level.
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Figure 3. (Color online) In the figure the red and blue curves are the band dispersions from FeTe0.5Se0.5 and Fe0.9Ni0.1Te0.5Se0.5,
respectively resulted from a fit to the MDCs using a pair of Lorentzian functions at Γ for the band α1 (a) and for α2 (b).
Similarly the band dispersions are shown at Z for α1 (c) and for α2 (d). Panels (e) and (f) depict the band dispersions from M
and A, respectively. (g) shows the DFT-LDA (black curves) band structure overlaid with the experimental band dispersions
along the Γ−M high symmetry line. Similarly, (h) shows the band structure overlaid with the experimental band dispersions
along the Z −A high symmetry line.
5tions. The peak positions of the β band near the Fermi
level extracted from the fits are shown by the black cir-
cles on the FS map [see Fig. 2(n)], again suggesting that
the electron pocket shows a weak kz dispersion.
In Fig. 3 the red and blue curves are the band dis-
persions from FeTe0.5Se0.5 and Fe0.9Ni0.1Te0.5Se0.5, re-
spectively, resulted from a fit to the MDCs using a pair
of Lorentzian functions at Γ for the band α1 [Fig. 3(a)]
and for α2 [Fig. 3(b)]. Similarly the band dispersions
are shown at Z for α1 [Fig. 3(c)] and for α2 [Fig. 3(d)].
Panels 3(e) and 3(f) depict the band dispersions from
M and A, respectively. In Figs. 3(a)-(f) the solid curves
are parabolic fits to the band dispersions from which we
could extract the effective masses (m∗). Fig. 3(g) shows
the DFT-LDA band structure (black curves) with over-
laid experimental band dispersions along the Γ−M high
symmetry line. Similarly, Fig. 3(h) shows the DFT-LDA
band structure with overlaid experimental band disper-
sions along the Z −A high symmetry line.
V. DISCUSSIONS
We could resolve three hole pockets, α1, α2 and α3,
around Γ and Z and an electron pocket, β, around M
and A from the FeTe0.5Se0.5 superconductor (see Fig. 1).
This observation is consistent with the ARPES reports
on similar compounds.38,39,41–43 Effective mass enhance-
ments are estimated for this compound upon employing
parabolic fits (see Fig. 3) to the experimental band dis-
persions (m∗) and the DFT band structure (mb). We
have calculated a mass renormalization factor (m∗/mb)
for the bands α1, α2 and α3 of 1.77±0.04, 2.23±0.05 and
4.76±0.20, respectively near Γ and 0.62±0.01, 1.74±0.22
and 4.76±0.20, respectively near Z. Similarly, the band
β near M and A shows a mass renormalization factor of
1.78±0.16 and 0.66±0.03, respectively. The mass renor-
malization values extracted from the parabola fits are
very much close to the values extracted independently
by scaling the DFT band structure, as discussed in the
previous section. Here we can notice that the mass renor-
malization factors are relatively smaller at the Z-point
compared to the Γ-point for the bands α1, α2 and β,
which further suggests kz dependent correlations in these
compounds. On the whole our findings on the band de-
pendent mass renormalization factors ranging from 1.7-5
observed in the Γ − M plane are in very good agree-
ment with previous reports39–43,59,60, while contradict-
ing to the mass renormalization factor of 17 reported
in Ref 38. However, Ref. 61 has reported a huge mass
renormalization at the Lifshitz transition in the ferrop-
nictides, but nevertheless at higher binding energies the
mass renormalization is not far from the present values.
Coming to the main results of this paper, we could
resolve only two hole pockets near Γ and Z in the case
of electron doped Fe0.9Ni0.1Te0.5Se0.5 compound. Re-
cently, a similar observation has been made on a non-
Fe-stoichiometric Fe1.068Te0.54Se0.36 compound in which
case also only two hole pockets are resolved.60 Note here
that the former compound is a non-superconductor, while
the latter one is a superconductor. However, from both
compounds the third hole pocket (α3) mainly composed
of the xy orbital is unable to detect experimentally. From
this, we can understand that xy hole pocket is very sensi-
tive to the system’s stoichiometry and the impurity scat-
tering. It could be due to the fact that α3 has low scat-
tering cross section in ARPES measurements and has
higher band renormalization compared to the other hole
pockets which further broadens the spectral function, we
are unable to detect this band from our ARPES studies
when the impurities are added. However, theoretically
we do not exclude its presence in Fe0.9Ni0.1Te0.5Se0.5.
Importantly we noticed that, upon electron doping, in
Fe0.9Ni0.1Te0.5Se0.5 the chemical potential shifts in ac-
cord with a non-rigid band model, unlike in 122-type
and 111-type compounds where the impurity substitution
shifts the bands in a rigid band model.17,18,24 It is impor-
tant to note here that without inducing correlations to
the system with impurity substitution, the charge doping
lead to a rigid band model irrespective of the number of
excess carriers contributing to the conduction band.17,24
Therefore, the observed non-rigid band type chemical po-
tential shift in the studied compound is directly related
to the induced correlation effects (discussed below) with
the substituted impurity potential.18
From Figs.3(a)-(d) it is clear that the top of holelike
bands near Γ shifts towards higher binding energy almost
by an average of 23 meV and near Z it is of 13 meV upon
the electron doping. On the other hand, near the zone
corner [see Figs. 3(e) and (f)] we noticed that the bot-
tom of electronlike band shifts towards the higher bind-
ing energy almost by an average of 76 meV. These de-
tails indicate that the Ni doping is leading to an effective
electron doping. Thus, the size of the hole pockets got
shrunk and the electron pockets got increased, but un-
equally. That means the decrease in the hole pocket size
is relatively low compared to the increase in the electron
pocket. This observation is not supporting the experi-
mental19–23,25,30,31 and theory17,24,62 reports on weakly
correlated 122-type and 111-type compounds which sug-
gest that in going from the substitution of Co to Ni to
Cu to Zn in the place of Fe, the volume of the Fermi
sheets increase and decrease which is qualitatively con-
sistent with the rigid-band model.
Interestingly, the mass renormalizations are reduced
near the zone center and are increased near the zone cor-
ner upon the impurity substitution. More precisely, the
effective mass (m∗Ni) got reduced in Fe0.9Ni0.1Te0.5Se0.5
as compared to the FeTe0.5Se0.5 superconductor (m
∗) by
a factor (m∗/m∗Ni) of 1.21±0.02 and 2.54±0.26 for α1 and
α2, respectively near Γ, while 1.06±0.03 and 2.24±0.03
for α1 and α2, respectively near Z. On the other hand,
the effective mass (m∗Ni/m
∗) got increased by a factor of
1.4±0.1 and 1.5±0.1 at M and A, respectively. Here we
can notice that the estimated mass enhancements with
Ni substitution are almost same within error bars both
6at Γ and Z. This clearly demonstrates that Ni doping
does not induce additional kz dependent correlations. In
principle, the impurity substitution could affect the elec-
tronic structure of the host by three different ways: a)
the crystal field splitting, b) the average scattering poten-
tial which is generally determined by the onsite Coulomb
energy (U) and c) the electron-impurity scattering. In
the present case, Fe is partially replaced by Ni which
has a similar ionic size as Fe. Therefore, the crystal
field splitting in the electronic structure should be neg-
ligible.45 Similarly, the increase of onsite U when going
from Fe to Ni is small63 which probably also indicates
that this effect does not determine the observed effec-
tive mass changes. On the other hand, Refs. 18 and 62
suggest an enhanced complex self-energy with the impu-
rity substitution due to the electron-impurity scattering,
which consequently enhances the real part of the self-
energy and thus the effective mass. The increased effec-
tive mass for the electron pockets with Ni substitution is
consistent with Ref. 62, however, the decreased effective
mass for the hole pockets is in contrast and is further
demonstrating the complexity in the microscopic under-
standing of the impurity substitution effect on the elec-
tronic structure of the iron-based compounds.18 More-
over, there are several ARPES reports on this issue in the
case of 122-type compounds which further demonstrate
the complexity of understanding this problem.19,23,31 For
instance, Refs. 19 and 31 show decreased electronic cor-
relations, while Ref. 23 shows unchanged electronic cor-
relations upon the impurity substitution.
Finally, in the FeTe0.5Se0.5 superconductor we could
notice hole Fermi sheets at the Γ-point and electron
Fermi sheets at the M -point, hence there the low en-
ergy interband scattering between the hole and the elec-
tron pockets (see Fig. 1) is possible. On the other hand,
in Fe0.9Ni0.1Te0.5Se0.5 near the Γ point the hole pockets
are completely filled by the electrons with Ni substitu-
tion and are stretched below the Fermi level (see Fig. 2),
thus the low energy interband scattering between hole
and electron pockets which is believed to be important
for high-Tc superconductivity in these compounds
14,64,65
is totally suppressed. This could be a natural explana-
tion on, why the Ni substitution does turn the compound
from a superconductor to a non-superconductor. Be-
fore closing this section, we would like to explicitly men-
tion that the temperature difference between the data of
FeTe0.5Se0.5 and Fe0.9Ni0.1Te0.5Se0.5 does not affect the
conclusions of this paper, because the estimated band
dispersions (see Fig. 3) based on analysis of the momen-
tum distribution curves does not depend much on the
measured sample temperature.
VI. CONCLUSIONS
In conclusion, we have studied the effect of impurity
potential on the electronic structure of FeTe0.5Se0.5 su-
perconductor by substituting 10% of Ni for Fe. We
could resolve three hole pockets near the zone center and
an electron pocket near the zone corner in the case of
FeTe0.5Se0.5, whereas only two hole pockets near the cen-
ter and an electron pocket near the corner of the Brillouin
zone are resolved in the case of Fe0.9Ni0.1Te0.5Se0.5, sug-
gesting that the third hole pocket having predominately
xy orbital character is very sensitive to the impurity scat-
tering. We observe a decrease in the size of the hole pock-
ets and an increase in the size of the electron pockets with
Ni substitution, suggesting an effective electron doping.
However, the change in the size of the electron and hole
pockets is not consistent with the rigid band model. We
further noticed that the effective mass of the hole pock-
ets is reduced near the zone center and the effective mass
of the electron pockets is increased near the zone corner
in Fe0.9Ni0.1Te0.5Se0.5 when compared to FeTe0.5Se0.5.
We suggest that the peculiarity of the non-rigid band
changes of the chemical potential with Ni substitution is
directly related to reduced correlations at the zone center
and increased correlations at the zone corner. We could
notice the interband scattering between the hole and
electron Fermi sheets in the FeTe0.5Se0.5 superconduc-
tor, whereas in non-superconducting Fe0.9Ni0.1Te0.5Se0.5
compound the interband band scattering is suppressed
as the hole pockets near the Γ-point are completely filled
by the added electrons, suggesting that the Fermi sur-
face topology is essential for high-Tc superconductivity
in these compounds.
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